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C54) A SALT OR FERTILIZER PROVIDED WITH A COATING 
TO PREVENT DUSTING OR CAKING 



(71) W«, BADISCHE-ANILIN- & 
SODA - FABRIK AKTIENGESELL- 
S CHAFF, a Gennan Joint Stock Company, ci 
6700 Ludwigdiafen, Federal RepubKc of 

5 Gennany, do herrtqr dedaie the dnvention, for 
yfghkh we pray that a Patent may be granted 
to us, md the meibod wfaicfa it is to be 
performed, to be pardcidarly described m and 
by the foUowing Statement:— 

10 Granidar or crystalline sahs and fertilizers 
can be coated widi a powder to protect them 
against agg lo meration. Suitable powders in* 
dude finely divided lime, diatomaoeous learth, 
talc, days and the like and they are generally 

15 used in amounts of up to about 2.5|%l 
\mgbc. Such i)owders do not howeiver adheie 
well to tbe siuf aoe and dost is raised during 
movement in a wardiouse, filling into bags and 
application of the fertilizer. SiKb dusts ost a 

20 naisance» cause soilmg and may even be a 
health l^ard T%e dust form ati on is emctally 
troublesome during the filling; of fertuizer or 
salt into bags made cf plasties because these 
can then be heat-sealed <nily with difficulty if 

25 at all. Adhesion of the powder to the fertilizer 
moieover cannot be sabstandalty increased by 
<>Hrfing water or st^m or sid>stances having 
adhesive properties such as mineral oils, glues, 
polysaccharide giycolic add ethers (Gennan 

30 Patent No. 950359) or condensation products 
of f onnaldehyde and urea or aminoplast-form- 
ing amines {Gennan Patents Nos. 1,062,713 
and ljOf72^SS)y and therefore dust fonnatitm 
caxmot be permanently prevented. 

35 To avoid aggJcMneration, at tempts have ^iso 
been made to coat fertilizers and sabs with 
mmeral oils, para£5n waxes or mixttoes of 



these substances (French Patent No. 
1,394,629). When these coating agents are 
used, tbe troublesome dust fonnadtm occurring 40 
in the case of powders is avoided but they 
have not been used in practise because of the 
inadequate anticaking effect when snail 
amounts aoe tsed. The ad<&don of lai|ge 
amounts of organic substances (mose tiuun 45 
0.4l%i) in the case of ferdlizeis containing 
nitrates is ruled om because of die explosion 
hazard. 

It has also beea proposed to avoid the 
ag^omentdng properties of fertilizers by pro- 50 
viding diem wkh a coadng of a water-insoluble 
pofymerized material or treating them with 
a polymerizable material which can be con- 
verted {after it lias been applied to the par- 
tides tif fertilizer) into a polymerized material 55 
whidi is insoluble in water (British Patient 
No. 815,829). Examples of polymerized 
materials given are those which can be ob- 
tained by polymerization or copolymerization 
at styxene, vinyl chloride, vinylidene chloride, 60 
acrylonitrfle, ethylene or fluorinated unsatur- 
ated hydrocarbons. Hie use of these coatings 
presupposes that the fertilizer is provided widi 
a coadng of an inorgamc material, for ex- 
anq>le caldimi sulfate:, prior to the applicadon 65 
of the said coating, llie fertilizer may be first 
treated with caloum sulfate which is then 
cemented onto the surface of the fertilizer by 
adding water. Only dien can the polymodzed 
sid^stanoes by applied, fen* example in the form 70 
of a striution in a suitaUe solvent This method 
is farily e^ensive because it requires at feast 
two operations. 

It is also known fxaat French Patent No. 
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1^94,629 that in ardcr to prepare skw-reteasc 
fcrtilizere they may be provided with a coat- 
ing of a ttdxtitf e of a paraffin wax having a 
low mdting point and a pdyalkylene having a 

5 moiecidarweigjit of not more than 10,000. The 
polyalkylenc content may be from about 5 to 
30% by weight and is general^ not marc than 
50% by wd^ These mirtinfes are usually 
applied to the fertilizer in an amounc not 

10 exceeding 20% by weight, 10 to 18% by 
weight bang used as a rule. Coatmgs of fficsc 
mixtures penetrate fairly easily and deeply into 
the partides of f ertflizcr so dm the rdeasc 
of inutrient is retarded in dxe desired maimer. 

15 For this reason and because <3i their plastidty 
saA coatings have only a slig^ anticakii^ 
effect. In order to prevent caking of such fcrti- 
lizets, particularly under troj^cal conditions^ it 
is therefore necessary additionally to -powder 

20 such fertilizers, for example with lime. 

Finally there ate nomeroos proposals koown 
according to which the agglomeratioQ of ferti- 
lizers ai5i salts is to be prevented by a dding 
surfactants. The pzofposels include sulfamic 

25 add (German Patmt No. 944,317), soapsi, con- 
^fny ^tiftn products of formaldehyde with 
naiAtfaalfioesolfonic add (Belgian Patent No. 
529,255), aligrlaiyl sulfonates, aiyl sulfonates, 
polyethyienic ^ycol» amide^ esiters, sidfon-* 

30 amides, oleyl sarcoadcs, prunaiy, secondary 
and terdaxy aUcylamioe^ aDcyiarylamines and 
arylamines and their salts* 

The addition of these surfactants has only a 
limited effect however, partfculaify in tisc case 

35 of hygroscopic bulk goods such as fertilizers, 
because it cannot prevent the action of 
humidity and therefore it is necessary to 
powder the matierial as well in crder reliably 
to prevent agglomeration. 

40 AocDcding to another known proposal 
(German Printed Aj^Iicadon No. 1,075,642% 
ag^omeration of ferdSzers is to be pcevent^ 
by adding a catkm-acdve amine txr a salt 
thereof akiae or in the form of a sdution. Ex- 

45 amples suitable solveots are nitziles or 
mineral oils. When sudi solutions are use4> 
^^rgTrnnerarion, particular^ of hygrosoopic 
fertilizers, under the inffnence of humidiQr 
cannot be prevented pennaneody* 

50 The present mvention seeks to provide coat- 
ings ^riiich improve the storage properties ot 
granular or crystalline salts or ferfiHTers by re- 
ducing or preventing dust fcHmatioa or 
agsl^mterattoa of the salts and fertilizers even 

55 under prolonged inffiienoe of humidity^ 

Accordiig to tbe invention the grmidar or 
crydalline salt or ierdHaser is provided with a 
coating comprising a polyedxylene wax md/or 
polypropjdene wax bavmg a penetromcfer 

60 w^ba (as defined herein) <^ not more dian 3 
and a mean molecular weight of from 500 to 
10,000 and a surfactant, the amount of wax 
bebg from 0.01 to 1.5% by wei|gjit and the 
asiount of surfactant bong fmn 0.01 to 2% 



by weigpht of the mtal weight of the salt or 65 
fertLli23cr* 

Salts and fertilizers which have been pro- 
vided with a coating of a comlnnatioa of one 
of the said waxes and a surfactant generally 
exhibit far better storage properties than those 70 
which have been provided with a coating of 
<mty one of the two components. These excel- 
lent storage properties cannot even be ob- 
taiiwd bf applying only <me of the said com- 
ponents as a coating in a m uch greater amount 75 
than in the case of the combinatioQ according 
to the invention. 

Pdymers of ethylene or propylene, p refer- 
ably having a mean molecular weight of from 
3,000 to 10,00Q, are used as the waxes. The 80 
mean molecular wieigbt is determined viscoa- 
metrically acowding to K. Ubcrrdtcr, ''Die 
Mafctomolekulare Chemie", Vol. 8 (1952), 
pages 21—28. The waxes may also have 
undergone temmutl oxidation. The melting 85 
point of these waxes is generally above 90**C 
preferably from to 110«C. The poly- 
ethylene wax, according to a preferred embodi- 
menty has a degree of branching of 10 to 100 
CH»— groups per 1,000 carbon atons. The 90 
penetrometer number of the wax is not more 
than 3, preferaWy 0 to 2, mm at 25°C and 
100 g load after five seconds. The penetro- 
meter number is deterauned according to test 
method DGF— M— III— 96 of the Deutschen 95 
Gesellscfaaft fiir Fettmissenschaft, Mtimter, 
Wesipfaaleit, Gennany. 

In order CO achieve pardculaxly good storage 
properties in the fertilizers and salts die wax 
component is as a rule applied first to the lOO 
solid to be coated* The wax n^y be applied in 
solid or liquid form, the solid to be coated 
advantageously having a temperature which 
is from 10°C below to 30°C above the mdt- 
ing point oi the wax in question. The solid to 105 
be coated should prefer&Iy have a tempera- 
ture whidi is iq> to lO^C above the mdting 
point of the wax. in order to obtain a unifonn 
coating which adheres wdl, the crystallized or 
granular solid is advantageously kept in modon HO 
and well mixed. For example by means of a 
rotatmg drum or a vibratory feeder* 

In order to achieve a particulariy good 
synergistic (effect it is advantageous to limit the 
duration of the treatment at the abovemen- 115 
tioned temperatures of application. Thus it is 
advantagrous to carry out the treatment at the 
said temperatures withm five to fifteen min- 
utes. When using high temperatures, Le. about 
30^C above the nielting point of the wax, 120 
about five minnffis is chosen, vriiile the treat- 
ment period can be extended to fifteen minr 
utes at the lower limit of the said range of 
t e mpfl ffTp ^^^y- 

Wbea the treatment is over, during ^'cfa 1^ 
thoroqg^ mmnfr of die wax with the fertilizer 
or salt ^oold be achieved, it is advantageous 
to cool the treated material rajMy, for ex- 
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ample at the rate of moie than 3^C per min* 
iite^ preferaUy more than 2^C per minut^ to 
a ten^raoue of abo>at 40^C below i^ melt- 
ing point of the wax in question* Cooling may 

5 be carried out by a cmventional method, for 
eicample in a cooling dram or fiuidized bed. 

Following the treatment of the solid with 
the wax* the surfactant is added, if desixted 
dissolved in a suitable organic solvent or enml- 

10 sified m water, again with thorough mizing» 
the same equipment advantageously being usol 
as for ^^lication of tbe wax. The applica- 
tion of ibt surfactant may be earned out prior 
to the cooling of the fertilizer or salt which 

15 has been tr^ted with wax, but is advan- 
tageously carried out after the said cooUng. 

It is also possible to reverse the sequence 
by first applying die surfactant and only then 
treating the fertilizer <»: salt with wax. The 

20 fanner method however usually gives better 
results. It is also possible to apply the wax 
and the surfactant to the s(4td simidtaneausly. 

If desired, it is possible to apply with the 
surfactant a dye for identifying die solid, for 

25 example f ertiluer, or to use a colored f ertHizer 
or wax. 

The surfactants may be any compounds 
which contain hydrophobic and hydniphilic 
groups. A hydrophobic groi^ usually consists 

30 of a bug chain aliphatic faydrocarbcm radical 
having at lease four to thk^r caibon atoms, ad- 
vantageously eleven to twenty cubm atoms. 
The radical may however consist of an axyl 
radical (for example a phen^ or naphthyl radi- 

35 cal) or an alkyl-subsdtuted aryl radical having 
up to thirty carbon atcmis in -die alkyl group. 
Apart from compounds having only one hydro- 
philic grouping in the molecule, compounds 
containing two or more si^ groi^ in the 

40 molecule may also be used. 

The hydroi^Iic groups may have an anionic 
or cationic nature. The carbog^ group 
<— COO"), sulfo group (— SOj-, sulfonatBs} 
and the sulfate group (-^SOr*, sulfuric 

45 esters) aie par^nilariy suitaMe aniomc 
groups. 

Instead of pure cazboxylic adds, alfr^l- 
sulfonic adds, arylsulfomc adds or alkylaryl- 
sulfonic adds or dieir salts and sulfuric esteis, 

50 it Is also possible to use those having sub- 
stituents in the hydrophobic radical, for ex- 
ample wilb an amide, ester or sulfonamide 
geoap or ether oxygen. For example oleyl 
sanxwidc, the reaction jwoduct of olejd diloride 

55 and the sodium salt of iseduonic add and a 
similar compound whidi is obtained from oleic 
add and ths sodiim salt of N-methyltaarinie 
may be used 
Fatty adds having eleven to twenty carbon 

60 atoms and also aromatic adds such as 
especially benzoic add or ^ts of diese adds 
are particularly suitaMe as carboxylic adds 
Purely aliphatic suEfooic adds having four to 
thirty, preferaWy eleven to twenty^ caibon 

65 atoms, but also those having aromatic hydro- 



phobic radicals, for example phenyl or 
naphdiyl radical^ are also suitable as sulfonic 
adds. Naturally compounds having aikyi-^sub- 
stituted aromatic radicab are also possible. 
Alkylarylsulfdnates which have been fom^ 70 
by condensation of naphthalencsulfcmic adds 
with formaldcfayde and which contain two or 
three naphthalene systems are particularly 
suitable. 

Substances having cationic groups may also 75 
be used as well as those having aniomc groups. 
Primary, secondary and tertiary amines and 
their salts or the corresponding quaternary 
ammonium salts are particularly suitable ex- 
amples of these. The hydro^xohic groups 80 
again consists of a hydrocarbon radical having 
at least 4 carbon atoms and up to twenty 
carbon atoms. It s advantageous to use ammes 
however which contain at kast dght carbon 
atoms. Not only are aliphatic amines such as 85 
ocr^amine, decylamine and stearylamine, 
cydoaliphatic amines such as dicydohexyl- 
amine, cyciododecylamine and the like suit- 
able, but also pyridinium salts, and not only 
morpholine, but also its N-^ky4 or N-aiyl 90 
derivatives having a total of six to twenty- 
one acrbon atoms, for example the sulfate of 
N-phenylmorpholke. Aromatic amines for ex- 
ample naphtfaylamine, are also suitable. 
Naturally amines having more than one amino 95 
group may be used, for example trimethylen&- 
dianunes having tbe general formula: 

R— NH-CH2— CHr-^CHa— NHa 

where R denotes an aliphadc, cycloaliphatic 

or subsdtuted aromatic hydrocarbon radical 100 

having six to twenty-two carbon atoms. 

The last groiq> of sinfactants suitable for 
the coatings according to the inventkm are 
nonicmic siSistances as obtained for example by 
the addition of ediylene oxide or propjdene 105 
oxide to alii^tic alcohols or fatty adds hay- 
ing six 10 twenty carbon atoms, preferably 
more than dght carbon atoms, al^liriienols 
having at least one alkyl radical containing one 
to twenty caxbcm atoms, preferably dg^t to HO 
twenty carbon atoms. As a rule from 7 to 30, 
preferably from 7 to 20, moles of ethylene 
oxide or prop^ene oxide is required depaid- 
ing on the starting material E^ramples are the 
oxyediyhtion product of 1 mole ^ octadecyl 115 
alcohol with 7 to 9 moltt of ethylene oxid^ or 
of 1 mole of p-nonylphencd with 9 to 12 
moles of ethylene oxide. Polyahylene glycol 
having a molecular wdght or more than 700 
up to 8,000 is also suitable. 120 

The said surfactants may be applied singly 
or mixed together to the salts and fcrdliieis. 

The waxes are added to the crystallized or 
grantilar salts or fertilizers in amounts of 0.01 
to 1.5% by wdght, prrferably 0.03 to 0S% 125 
by wei^^ of the total weight of the salt or 
fertilizer. 

All granular or crystalUzed substances cap- 
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able of bdng poured are smiable as saltt 
and fertUizas. AppUcaiion of jbc watmp 
according to the a>«itton is partiadttty««- 
able to substances which have hygroscopic 
properties and therefore tend aggtomcratfc 
Examples are: anunDoinni^ nitrate, masa 
fertilizere containii^ anmmmuitt mttate sucB 
as caldmn ammonium nitrate, cataum nitrate 
and mnltinutrient fertilizers, and also nrra, 
T»tasfflum nitratp, nitrophosphates or nmlli- 



protected, usuaUy in apparatus whidi is ic- 
quired in any case for the granulatioa. fiwi 
when used in anall amounts, storagp Pf0P»- 
ties can be achieved with this combmanmi of 
substances wbidi cannot be achieved wim far 
larger amounts trf polycAykne vwxes or 
surfactants known for tjjc purpose in qiwstion. 
The additional use of powders is dieref we un- 
necessary. Sate and fertilizers provided wim 
the coating? according to the invention can 
be handled without dust formation and rcmam 
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25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



75 



Exampie 

la, lb, Ic, Id 

2 

3 

4a, 4b 
5 

6a, 6b 

7 

8 

9 

10 

11a, lib 
12a, 12b 
13 

14a, 14b 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 . 

29 

30 

The vertical colnmns in the f ollowiiig TaWe 
give ibc following data : 
Ez= Example No. ^ 
T«oq>=tempefature in "C 
TT=treatmcnt time in minutes 
CAF=conqx>nent added first (m fjv 

CAS^raSonent added second (m % 

FT=^<^me test desaSxi bdow Qu ifd 
BT=:bag test described below 
h=hard 
Ih=le8S hard 
ff — fr ee flowing 
aff^almost £ree>flomng 
mh^inodeiiatdy hard 



by 
by 



Fertilizer 

NPK Mg. fertilizer 12/12/17/2 
NPK fertilizer 15/15/15 
NPK fertilizer 12/12/20 
NPK fertilizer 13/13/21 
NP fertilizer 20/20 
caldnm 'ammonium nitrate 
NPK fertilizer 15/15/15 
NPK fertilizer 15/15/15 
caldom nitrate 
NPK fertilizer 13/13/21 
NPK fertilizer 13/13/21 
NPK fertilizer 13/13/21 
potassium cfalodde 
urea 

sodium nitcate 

NPKMg fcrtiHzer 16/11.5/14.5/2 
NPK fertilizer 10/8/10 
NPK fertilizer 14/9/21 
NPK fertilizer 15/9/14 
NPKMg fertilizer 10/15/20/2 
NPK fertilizer 15/15/15 
NPK fertilizer 13/13/21 
potassium chloride 
NPK fertilizer 13/13/21 
NPKMg fertilizer 12/12/17/2 
NPKMg fertilizer 12/12/17/2 
NPKMg fertilizer 12/12/17/2 
caiciam ammoatum nitrase 
NPK fertilizer 15/15/15 
NP fenOizfcr 20/20 

Individual saapks are heated in a drum 
to the temperature (Temp), treated witii the 
substance CAF and CAS, rolkd for the tune 
(TT) and oioled to d»tit 60*0 within fifteen 
minntes. After having beei ooirfed, the 
sanqte prepared are subjected to the two testa 

described below: 

1. Pressure test (PT) 

A dismoomable metallic cubic fflnd nsv- 
ing an inside edge lengtii of 70 mm and beii% 
open at die top is filled widi the san^le to be 
tested. The sami^ is then kaded for two 
hours at room temperature widi a punch wiudi 
ttananits a face of 175 to the sample. Hie 
cubic press-molding fonned is caienilty re- 
moved from the mdd and hmnediat^ bn»en 
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90 
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up by the action of jxressme between two 
parallel plates in a de^jaction tmeasiinng 
instrumeoL The focoe indicated b7 tiie appara- 
tus as being necessary for die destrucdoa of the 

5 press-molding is a measure of the tendency 
of the sample to agglomerate. Hi^ values 
denote a marked tendency to cake. In ifae ideal 
case;, the press-molding breaks up whsa re- 
moved from the mold 

10 2. Bag test (BT) 

In this test SO kg of the material to be tested 
is stored in each case for six weds in a bag 
which is impermeable to mr and moismiie! and 
is loaded widi ten times its wdg^ Hie bag is 

15 then carefully opened and the material 
evaluated 

Under la and lb in the Table below, coat- 
ings are spedfied with consist either of pure 
polyethylene wax or a sutfactant Under Ic 

20 the results of the two tests •are given which 
have been obtained with the oombination of 
the two substance acoocding to the invention 
for purpose of comparison. With a total 
amount of only 0.2% by wdgjit with ref enence 

25 to die multinutrient fertilizer, results are ob- 



tained which as may be seen from the Table 
.cannot nearly be achieved with five times the 
amount of the individual components. 

Hie following further abbreviations are 
used in the following Table: 30 



PBW la=:polyethykDe wax having a molecu- 
lar weight of 5000, a d^ree of branch- 
ing of 30 to 50 GHs groups per 1000 
carbon atoms; 
PEW=polyethylene wax 35 
(s), or (m)=applicd in die form of a solid* 

Uquid or melt 
CP=a cmidensation product of 2 moles of fi- 
naiAthalenesuKOTic acid with 1 mole of 
foimakiehyde; aq 
MW=m<rfecular weight; 
CP 10/1= condensation product of 10 moles 
of ethylene oxide and 1 mole of p-nonyl- 
phenol; 

CP 8/lscondensation piodua of 8 moles of 45 
ethylene oxide and 1 mole of octadecyl 
aloofaol; 
PPW= polypropylene wax; 
P£G=polyeth3^ene glycol; 

TABLE 



Ex 


Temp 


TT 


CAF 


CAS 


PT 


BT 


la 


108 
108 
108 
108 
108 


10 
10 
10 
10 
10 


none 

v.vj fXIiW ialSl 

0.10 PEW lafs) 
0.50 PEW la(8) 
1.0 PEW la(8) 


none 
none 
none 
none 
none 


520 
150 
100 
130 
200 


ll 
Ih 
Ih 
Ih 
Ih 


lb 


108 
108 
108 
108 
108 


10 
10 
10 
10 
10 


none 
0.05 CP 
0.10 CP 
0.50 CP 
1.00 CP 


none 
none 

none 
none 


520 
210 
80 
90 
80 


h 
h 
Ih 
Ih 

Ih 


Ic 


108 


10 


0.1 FEW la(s) 


0.10 CP 


10 


ff 


Id 


108 


20 


0.10 PEW Ia(s) 


0.10 CP 


50 


f f 


2 


112 


10 


O.IO CP 


0.12 PEW la(s) 


5 


ff 


3 


100 


10 


0.10 CP 


0.15 PEW la(m) 


3 


ff 


4a 


108 


10 


0.15 PEW U(8) 


0.10 2-etby]liie^^anime 


10 


a£f 


4b 


108 


10 


0.25 2-eilqrIhezylainine 


none 


90 


Ih 


5 


105 


10 


0.08 PEW la(8) 


0.02 steaiylamine 


2 


ff 


6a 


110 


10 


0.10 PEW laa) 


0.30 dicydoho^lamine 


3 


ff 


fib 


110 


10 


0.40 dicyclohezylanmie 


none 


100 


vnh 


7 


108 


10 


0.10 PEW laG) 


0.10 N-phei^imorpholine 8 


aff 


8 


108 


10 


0.20 PEW la(0 


0.10 n-bu^^amine 


12 


aff 


9 


97 


10 


1.50 PEWMW 3 500 


1.00 dirS-edi^heqrlanune 3 


ff 



I 




109 



0.05 N«alt of mono- 0. 15 PEW A«W5000a) 
paimWe ester of 
solfbnc add 
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WHAT WE CLAIM IS: — , 
1 A sianalar or oystalline salt ot faOlizor 

priidedvriiii a coating for the a^i^ 
gj^aaifltt and ag^oiiKration wham the 

Sadng comprises a IKdyeiiyleDe wax and/or 
Sg^pyteS wax having a nem fflolerabr 
S^'S^ 500 to 1<VOOO ffldapea^ 

S^immber (as herembefofe d^ned) of n« 
Smc dm 3, smd a suifectan^, die amount <rf 



^ being ftom 0.01 to 1.5% H^^^^ 
tiie amount of soifectant bang fitom 0.01 » 
2% by wd^ of die total weifjit of die salt 

or fertilizer. . . . . . 

2 A sak or ferdUzer as daaned m (Man l 

die polyediykne "^J^/ 
degree of brandling of firom 10 t» 100 CH* 
gcoiffls per 100 carboo awnai 
sTa salt or fertilizer as daaned u daan 1 
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or 2 wfaerda tbe suzfactant is an anionic sub- 
stance. . ^ . ^ 

4. A salt or ferdUzer as daimed m daim 3 
^jfdia:dn the anionic substance consists of a 

5 water-repellent hydrocaiboa radical and an 
anionic group, the I^drocarbon radical being 
an alip^tic hydrocarbon radical having four 
to diirty carbon atoms, a jUiesxyl radical, a 
naphthjl radical, an alkyl-subsdtuted phenyl 

10 radical or an aUcyl-substxtoted naphdiyl radi- 
cal and tiie anionic group being a carboxyl^ 
sulf ato or sulfonic groi^. 

5. A sdt or fertilizer as daimed m claim 1 
or 2 wherein the surfactant is a catiooic sub- 

15 stance, 

6. A salt or fertilizer as daimed in dami 
5 wherein the cationic substance is a primary, 
secondary (x tertiary amine or a sah thereof 
or a quaternary ammonium salt having an aU- 

20 phatic radical omtaining four to twenty car- 
bon atoms or a naphdiyl radicaL 

7. A salt or fertilizer as claimed in daim 5 
wherein the cationic substance is moridiolinie 
or a N-alkyl or N-aryl derivative of moxpho- 

25 line having a total of six to twenty-one carbon 
atoms. 

8. A salt or fertilizer as daimed in daim 1 
or 2 \i^erein the surfactant is a reaction pro- 
duct of ethylene oxide with an aliphatic aloiiiol 

30 having 6 to 20 carbon atoms and/or a fatty 
add &ving 6 to 20 carbon atoms and/or an 
aUgrl phenol, having at least one alkyl radical 
coQtaimng 1 to 20 carbon atoms. 



9. A salt or fertilizer as daimed in daim 1 

or 2 wherein the surfactant is a polyethylene 35 
glycol having a mdecular wei|^t of from 700 
to 8000. 

10. A salt or fertilizer as dainked in daim 
1 and described in any of tbe foregoing Ex- 
amples. 40 

11. A process for the production of a 
granular or crystalline salt or fertilizer pro- 
vided with a coating for the avoidance of dust 
formation and agglomeration as daimed in 
any of daims 1 to 10 wherein a polyethylene 45 
wax and/or polypropylene wax having a mean 
molecular wdg^t of from 500 to 10,000 and 

a penetrometer number as hereinbefore 
defined) of not more than 3 is applied to the 
granular or crystalline salt or fertilizer whose 50 
temperature lies within a range from lO^C 
bdow to 30^ above the mdtmg point of the 
wax to be applied and after mixing is coded 
to a temperature which is 40^C bdow the 
melting point of the wax and then liie snxf- 55 
actant is applied. 

12. A process as datmed in daim 11 carried 
out siibsmntially as described in ifae foregoing 
Exanq[>les. 

J. Y. & G. W. JOHNSON, 
Fumival Hoose^ 
14— lis. High Holbom, London, W.Cl, 
Charcered Patent Agents, 
Agoats for the Applicants. 
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